Rat chromosomes prepared from thyroid cells grown in culture did not differ from those described for other tissues of this species. The incidence of thyroid cells with abnormal chromosomes was not increased by giving propylthiouracil to rats for 15 weeks.
INTRODUCTION
Administration of propylthiouracil (PTU) in vivo causes increased secretion of thyroid-stimulating hormone (TSH), and Al-Hindawi & Wilson (1965) have observed that it shortened thyroid cell lifespan. Results have been presented which indicated that accelerated cell death resulted from the combined effects of PTU and TSH upon the thyroid (Speight, Baba & Wilson, 1968) . Al-Hindawi & Wilson (1965) also found that irradiation of thyroids with 131I further shortened cellular lifespan, as would be expected since radiation alone may diminish survival. 131I presumably caused direct chromosome damage and this has been demonstrated in the thyroid of Chinese hamsters (Moore & Colvin, 1966) . Abnormalities of rat thyroid chromosomes have been reported to follow goitrogenesis caused by iodine deprivation for periods greater than one month (Al-Saadi & Beierwaltes, 1965) . Both PTU and irradiation cause an increased incidence of thyroid tumours (Doniach, 1958) .
In view of these findings thyroid chromosomes have been examined in rats fed with PTU for several months. Secondly, they have been studied after 131I-irradiation in vivo, and the effect of giving PTU for several months after irradiation has been ascertained.
MATERIALS AND METHODS
Animals and propylthiouracil administration Young adult rats of a Wistar strain from the University breeding colony were used in all experiments. PTU was prepared and administered as described previously (Speight et al. 1968 (3), (4) and (5) are exchange aberrations.
RESULTS
Chromosomes from untreated rat thyroids Thyroids from 24 rats were cultured in groups of three and chromosomes were pre¬ pared for counting and analysis. The normal thyroid karyotype is shown in Fig. 2 but occasional abnormalities were observed in untreated rats. The commonest was the absence of one or more chromosomes ( Weight of irradiated thyroids not treated with PTU. The glands decreased in size after the largest dose of 131I and those examined after 15 weeks were significantly lighter than those removed 2 weeks after irradiation (P < 0-001). The smaller doses of irradiation had no appreciable effect (Table 2) .
Thyroid chromosomes after 131I. Significant increases in the frequencies of cells with chromosome aberrations and tetraploid cells were detected 2 weeks after each dose of radioactive iodine (Table 3 ). The changes were related to the dose of isotope and persisted in animals which had received no drugs during the period studied. Thyroids from rats which had received 25 pc of 131I had also a significantly increased frequency of hypodiploid cells, which persisted for 15 weeks. In addition to the figures shown, damaged cells from heavily irradiated thyroids more commonly contained several damaged chromosomes and exchange aberrations. Glands from rats which had re¬ ceived 25 pc of 131I often did not grow in culture and two batches of rats were used in order to obtain sufficient results.
The effect of giving propylthiouracil after irradiation Thyroid weight. The goitres which formed after the injection of 1 pc of 131I were as large as those in non-irradiated rats (Table 2) . Five pc did not prevent the formation of goitres, which however were significantly smaller than those in control animals (P < 0-001). Thyroids were severely affected by 25 pc of 131I, being able to form only small goitres when PTU was given to the rats.
Thyroid chromosomes. Administration of PTU caused significant decreases in the frequencies of the abnormalities (Table 3 ). This effect was most striking in the 25 pc group.
DISCUSSION
The rat karyotype demonstrated in the thyroid was the same as that found by other workers since 1956 in other tissues of this species (Tjio & Levan, 1956; Fitzgerald, 1961; Hungerford & Nowell, 1963; Vrba, 1964; Rieke & Schwarz, 1964 (Bender, 1957; Puck, 1958; Fraccaro, 1960; Chu, Giles & Passano, 1961) . Chu (1963) (Evans, 1963) . Since all doses of 131I were given as single injections the radiation dose rate was proportional to the total dose. The observation therefore shows that the pattern of abnormalities produced in vivo was preserved in the cultured cells.
The persistence of chromosome damage is now accepted as evidence that the cell population in question has a low mitotic rate (Elves, 1966 (1965) found that hypodiploid cells became commoner during iodine deficiency, PTU itself may cause these cells to die. This is consistent with the finding of Al-Hindawi & Wilson (1965) that the lifespan of thyroid cells was minimal in rats which were given PTU after irradiation.
Terminal deletions and translocations, which do not involve the centromere, do not necessarily inhibit the passage of chromosomes through mitosis, thus these abnormalities are retained whether the thyroid is stimulated or not. They confer abnormal genotypes on the cells which contain them and may be associated with the development of tumours after irradiation. Hence, reduction in the frequency of radiation-damaged chromosomes after PTU administration is not incompatible with the increased incidence of tumours which follows irradiation if antithyroid drugs are given subsequently (Doniach, 1958) .
All doses of 131I used in our experiments caused marked chromosome damage although the lower doses neither prevented goitrogenesis nor greatly inhibited the secretory functions of the thyroid (Al-Hindawi & Wilson, 1965) . Impairment of the thyroid's ability to enlarge in response to goitrogens has been regarded as the most sensitive index of irradiation. Chromosome analysis can detect levels of irradiation which have no effect on goitrogenesis and it is therefore the most sensitive method now available.
